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A PROGRAM FOR STORING OCEANOGRAPHIC DATA
ON MAGNETIC TAPE

1.0 IDENTIFICATION

1.1 Title

Storage Program for Navigation, Bathymetric, and Magnetics Data on
Magnetic Tape.

1.2 Identification Name

GEODATA.

1.3 Classification Code

None.

1.4 NRL Research Computation Center Identification Number

None.

1.5 Entry Points

GEODATA.

1.6 Programming Language

Language: CDC 3600/3800 Fortran.

Routine Type: Program.

Operating System: Drum Scope 2.1.

1.7 Computer and Configuration

CDC 3800.

1.8 Contributor or Programmer

Marilyn L. Blodgett, Code 4223MB, Research Computation Center,
written for Environmental Sciences Section, Acoustics Division.

1.9 NRL - Naval Research Laboratory, Washington, D.C. 20375.

NOTE: Manuscript submitted January 9, 1975.
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BLODGETr AND MASSINGILL

1.10 Program Availability

If supplied with a magnetic tape, a copy of this program will be made
available by the Environmental Sciences Section, Acoustics Division.

1.11 Verification

This program has been used and tested by the Environmental Sciences
Section, Acoustics Division, for the past year.

1.12 Date

July 1974.

2.0 PURPOSE

2.1 Description of the Routine

This program transfers the data collected by an oceanographic or geo-
physical experiment to magnetic tape. The program will take up to
3000 navigational data points and an unlimited number of bathymetric
and magnetic data points. The program is set up so that if one tape is
filled, any number of continuation tapes can be used. The data tape
will have one logical record (of 80 characters) for each data point. The
different types of data (navigational, bathymetric, and magnetics) will
be separated by an end-of-file mark, with a double end-of-file mark at
the end of all the data.

2.1.1 Navigation Data

This program is presently set up to read the navigation data
from cards. The data are in degrees, minutes, and hundredths
of a minute; each navigation fix has an associated Julian date
and time (24-hour clock). The southern latitudes and the
western longitudes are preceded by a minus sign. This pro-
gram changes the Julian date to month and day and changes
the minutes and hundredths of minutes of latitude and long-
itude to ten thousandths of a degree.

2.1.2 Bathymetry Data

The bathymetry data are read in with the Julian date followed
by five time-depth groups to a card. Time is read to tenths
of a minute. The depth can be either uncorrected fathoms
or uncorrected meters, but not both in the same run. This
program converts the Julian date to month and prints out
uncorrected fathoms, uncorrected meters, corrected meters,
and Matthews zone. The uncorrected meters are not written
on the data tape.
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2.1.3 Magnetics Data

The magnetics data are read in with the Julian date, then the
hour, followed by 12 magnetic data points (one every five
minutes). The program converts the Julian date to month and
day and converts the total magnetic intensity in gammas (the
data read in) to residual magnetic intensity using the Inter-
national Geomagnetic Reference Field formula.

2.1.4 Gravity Data

This program is not set up to take gravity data, but a gravity
subroutine could easily be inserted.

2.2 Problem Background

The rapid accumulation of many boxes of oceanographic data on com-
puter cards necessitated the transfer of the data from cards to magnetic
tape. It was decided that the format recommended by the National
Research Council of the National Academy of Sciences would be used
with one slight modification, the addition of a fix number with the
navigation.

3.0 USAGE

3.1 Calling Sequence or Operational Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage

36533 Octal (15707 decimal) locations exclusive of system
library functions.

3.3.2 Common Blocks

None.

3.3.3 Temporary Storage

None.

3.4 Messages and Instructions to the Operator

None.
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3.5 Error Returns, Messages, and Codes

Deck set up incorrectly.
More than 3000 navigation data cards.
Unable to interpolate latitude and longitude.

3.6 Informative Messages to the User

None.

3.7 Input

Input parameters and data are read in via punched cards. The format
statements can easily be changed to meet requirements of the user.
See Appendix A for samples of our data formats. Each data type
(navigation, bathymetry, magnetics) are bracketed by a control card
with a negative number in columns 1 and 2. The control card preceding
the data sets up the different options available. Appendix B is a com-
plete description of the input setup.

3.8 Output

The program prints out on the standard printer (logical unit 61) the
ship and cruise identification, number of cards read, number of logical
records written for navigation, bathymetry, and magnetic data. There
is an option for listing all the records written on the output tape and
for punching out cards. Appendix C shows samples of the output.

3.9 Formats

Appendix B shows the program deck structure.

3.10 External Routines and Symbols

SKIPFILE, BACKFILE, XMQDF, SQRTF, SINF,'CQ)SF.

3.11 Timing

This program will process approximately 1300 data points a minute. If
a listing of all processed data is required, each data point will generate
one line. Consequently, this program can process a great deal of data
in little time but also produce large printouts.

3.12 Accuracy

Not applicable.

3.13 Cautions to Users

4
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3.14 Program Deck Structure

See Appendix B.

3.15 References - Literature

"Formats for Marine Geophysical Data Exchange," National Academy
of Sciences, June, 1972.

4.0 METHOD OR ALGORITHM

Not applicable.

5.0 FLOW CHART AND/OR SOURCE LANGUAGE LISTING

Flow chart and listing are given in Appendix D.

6.0 COMPARISON

There are no other known programs available for comparison.

7.0 TEST METHOD AND RESULTS

A sample of the three types of records written on the output tape are included
in Appendix C.

8.0 REMARKS

The authors thank Gary Flenner for his review of this report and Wayne Worsley
for preparing the illustrations in the appendixes. The authors also thank Leon
LaLumiere for providing some of the subroutines used by this program.

5



Appendix A

SAMPLE INPUT DATA CARDS

NAVIGATION 1INPUT FORMAT
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BLODGETT AND MASSINGILL

1AGNETICS INPUT FORMAT

Magnetic Readings in Ganmas

Time in 5-Minute Intervals

00 05 10 15 20 25 30 35 1 40 1 45

302 READ (60,304) ISN,JUDY,RMHR,(IMG(I),I=1,1
2 )

304 FORMAT (12,I3,1XF2,12(1XI5))
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2222 222 22 222222 222 22 222222 22222 2 222222 22222 222222 22222 222222 122 2222 22222 222222
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Appendix B

DECK ASSEMBLY

16 End of file card

15 Finish card
14 Magnetics end card

Magnetics data deck

Magnetics parameter card

11

r- I - N, Y)oR~
a 10A

Bathymetry end card

Bathymetry data deck

Zone change card

- ' 9A Bathymetry data deck (portion of
data taken at new Matthews Zone)

10 Zone change card (needed only if change
in Matthews Zone)

Bathymetry data deck (portion of data deck
taken at Matthews Zone specified on bathymetry
Bathymetry parameter card parameter card)

7 Navigation end card

Navigation data deck

Navigation parameter card

4 Run card

Program geodata (binary deck)*

Equip card

Job card

*If the FORTRAN source deck is used instead of the binary deck, a
FORTRAN card is required after the Equip card. The FORTRAN card
reads--7/9 FTN, L, R, X. In addition a SCOPE card with SCOPE starting
in column 10 and a LOAD card which reads 7/9 LOAD must follow the
source deck.

9
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Card Column
Number Title Number Description

Job 1-21 7/9 JOB, charge No., ID No., time.
The charge number consists of
alphanumeric characters of any
length. The ID number is the pro-
grammer identification; it may be
any length and appears as given in
the control card listing. The time
is the maximum time limit in min-
utes for the entire job. See page
2-2 of the 3600/3800 Computer
Systems Drum Scope Manual.

2 Equip 1-18 7/9 EQUIP, 10 = **, WO, HI
10 = logical unit number.
WO = write only.
HI = high density.

3 Program Deck of This is the main program with asso-
GEODATA cards ciated subroutines. If the Fortran

source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Equip card. The
Fortran card reads 7/9 FTN, L, R,
X. In addition a Scope card with
SCOPE starting in column 10 and a
LOAD must follow the source deck.

4 Run 1-13 7/9 RUN, T, P, R, M, D
T = time limit in minutes.
P = maximum number of print or
write operations. R, M, D may be
left blank. See page 2-15 of the
3600/3800 Computer Systems Drum
Scope Manual.

5 Navigation 1-2 -1
Parameter This number designates the Naviga-

tion Parameter card.

5 0,1,2
0 = write the navigation data on a
new tape.
1 = read the navigation data cards
and store the information necessary
for interpolation. The program will
not write the navigation data on the
tape. It will only write the bathy-
metry data on a tape that already
contains the navigation and magnetic
data.

10
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Card Column
Number Title Number Description

2 = Read the navigation data cards
and store the information necessary
for interpolation. The program will
not write the navigation data on the
tape. It will only write the mag-
netics data on a tape that already
contains the navigation and bathy-
metry data.

19-20 0, 1, 2, 3
0 = just write the navigation data
on tape in the required format.
1 = write the navigation data on
tape and print out a listing of the
data.
2 = write the navigation data on
tape and punch out a card for each
logical record written on the tape.
3 = write the navigation data on
tape and print out a listing. In ad-
dition, punch out a card for each
logical record written on the tape.
If card columns 4-5 are 1 or 2, more
of the options in card columns 19-20
are available.

23-30 Columns 23-30 are for cruise identi-
fication. Any eight-digit alphanu-
meric number may be used.

6 Navigation Place the Navigation Data Deck after
Data Deck the Navigation Parameter card.

7 Navigation 1-2 -5
End This number designates the end of

the Navigation Data Deck.

8 Bathymetry 1-2 -2
Parameter This number designates the Bathy-

metry Parameter card.

4-5 Columns 4-5 are for the Matthews
zone.

14-15 1 or 2
1 = Depth data in uncorrected fathoms.
2 = Depth data in uncorrected meters.
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Column
Number Description

19-20

Bathymetry
Data Deck

Zone Change 1-2

4-6

Bathymetry
End

Magnetics
Parameter

1-2

1-2

0, 1, 2, or 3
0 = just write the bathymetry data
on tape in the required format.
1 = write the bathymetry data on
tape and print out a listing of the
data.
2 = write the bathymetry data on
tape and punch out a card for each
logical record written on the tape.
3 = write the bathymetry data on
tape and print out a listing. In ad-
dition punch out a card for each
logical record written on the tape.

Place that portion of the Bathy-
metry Data Deck which was taken
at the Matthews zone specified on
the Bathymetry Parameter card after
the Bathymetry Parameter card.

-6
This number designates a change in
the Matthews zone. A Zone Change
card must precede the first data card
taken at the new Matthews zone.
These Zone Change cards can be
scattered throughout the Bathymetry
Data Deck.

Value of the new Matthews zone.

-7
This number designates the end of
the Bathymetry Data Deck.

-3
This number designates the Mag-
netics Parameter card.

Height in feet above or below mean
sea level.

0, 1, 2, or 3
0 = just write the magnetics data
on tape in the required format.
1 = write the magnetics data on
tape and print out a listing of the
data.

Number
Card
Title

9

10

11

12

6-10

19-20
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Card Column
Number Title Number Description

2 = write the magnetics data on
tape and punch out a card for each
logical record.
3 = write the magnetics data on
tape and print out a listing. In ad-
dition, punch out a card for each
logical record written on the tape.

13 Magnetics Place the magnetics data deck after
Data Deck the magnetics parameter card.

14 Magnetics 1-2 -8
End This number designates the end of

the Magnetics Data Deck.

15 Finish 1-2 -4
This number designates the end of
all data.

16 End-of-File

13



SAMPLE WAVIGATION PRINTOUT

SHIP AND CRUISE
IDENTIFICATION

73-16-02
73v16.02
73.16.02
73.16-02
73-16-02
73-16-02
73-16-02
73-16.02
73-16-02
73-16.02
73.16-02
73.16-02
73.16-02
73-16.02
73.16-02
73-16-02

ai 73-16-02
73-16.02
73-16-02
73-16.02
73-16- 02
73-16-02

73.16-02
73-16-0273.16-02
73.16.02

73-t6-02
73-16.0273-16-02
73-16-02
73.i6-02
73-16-02
7 3-16-0273-16-02
73.16-0273-16-02

73-16-02
73-16-0273-16-02
73-i6-02
73,16-02

TIME
ZONE
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

YEAR

73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
'3
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73

0
0

MNNTH

a
e
e
S
e
e
a
a
S8
I

ea
a
e
e

a
S

e
e
e
e
e
e

8
ee

e
e

e
e

e
0
a

DAY

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23

0
0

HOUR

10
10
10
11
11
11
12
12
13
13
14
14
15
15is
16
16
17
17
18
18
18
19
19
19
20
20
21
21
22
22
23
23
23

0
0

2
0
0

MINUTE

6. 0
40 *0
50.0

0 .0
30.0
54. 0
28.0
48.0
14 0
37.0
14 0
34, 0

O .0
28 0
47 0
2.0

46.0
14.0
48.0
5,0
8 0

28. 0
8. 0

32.0
52,0
14.0
34. 0
16,0
38,0
4,0

28,0
0.0

22.0
50,0
10.0
44,0
4,0
6.0
0.0
0.0

LATTTUDE

72.7297
72.7710
72 7850
72.7953
72. 8333
72. 8647
72.9088
72.9333
72.9685
72.9963
73. 0460
73, 0708
73.1072
73.1255
73.1375
73,17t1
73. 2778
73.3527
73. 4387
73,48i7
73, 4865
73.5247
73.5942
73, 6428
73,6785
73 7192
73.7575
73 8378
73.8803
73 9320
73, 9790
74. 0432
74.0893
74 1465
74,1880

_74,2580
74.300o
74 4165
0, 0000
0 .000

LONG I TUDE

tlO, S975
.-10,3330
-10, 3167
-10,2895
-10.2253
-. 0,1642
-10, 0868
-10, 0395
wO. 9792
0,99100

.9,8135

.9.7570
*9,6877
.9,8198
.9,5817
*9.5027
.9,2473
*9. 0855
.8,a887
-8.7667
.8,7435
.8,6728
.8,4753
.8, 3643
.8,2742
*8, 1853
-8,0848
.7,9065
.7,8202
.7,7025
.7,6172
.7,4810
.7,3897
.7,2443
-7, 1523
.6,9860
o6,8735
* 6,5770

n,0000
o, 0n00

5n
49
50
50
5 6
50
5n
5n
49
5i
50
49
5O
49
sh
56
5ft
5n
49
50
sn
54

S n

50
5n
50
50
5 
5 
5n
5n
5n
50
50
5n
5n

Sn
sn
Sn

n

FiX
NUMBFR

200
201
202
203
204
205
206
207
208
2Q9
211
2i2
213
2t4
2i5
216
218
219
220
221
222
223
225
226
227
229
230
231
232
233
234
235
236
237
238
239
240
241-

0
a

0.1 T 1 T � s vi I K1



SAMPLE BATHYMETRY PRINTOUT

SHI'P AND CRUISE TIME YEAR MENTH DAY HEUR ItNUTE LATITUDE LONGITuDE UNCORRECTEO
IDENTIFICATISN ZONE rATHNMS

73-16-02 0 73 8 22 10 '0.0 72,7588 .10,3520 1440,8
73-16-02 0 73 F 22 1C .1,O 72,7649 .1o,3425 1448.4
73.16-02 0 73 e 22 10 40,0 72,7710 .16,3330 1453,4
73-16-02 0 73 e 22 10 45,0 72.7780 *16,3248 1459,9
73-16-02 0 73 8 22 10 80.0 72,7850 .10.3167 1467,6
73-16-02 0 73 e 22 10 55.0 72,79n2 -10.3031 1473,o
73.16-02 0 73 e 22 11 0,0 72,7953 .10,2895 1479,t
73-16.02 0 73 8 22 11 5,0 72,8017 .10,2788 1482,9
73-16-02 0 73 e 22 11 ;o00 72,8080 .10,2681 1487,3
73-16-02 0 73 e 22 11 ;5,0 72,8143 -10,2574 1492,7
73-16.02 0 73 e 22 11 00,o 72,8207 .10,2467 1497,7
73-16-02 0 73 8 22 11 i5,0 72,8270 .10,2360 1501,5
73-16-02 0 73 e 22 11 p8,0 72,8308 .10,2296 1503,7
73-16.02 0 73 e 22 11 '5,0 72,8399 .10,2126 1509,1
73-16-02 0 73 e 22 11 40,0 72,8464 .10,1998 1513,5
73-16-02 0 73 e 22 11 45,0 72,8529 *10.1871 1516,2
73-16-02 0 73 e 22 11 i0,0 72,8594 .10,1744 1520,1
73.16-02 0 73 e 22 11 85,0 72,8660 .10,1619 1525,5
73-16-02 0 73 8 22 12 0,0 72,8725 .1*.isn5 1528,3
73-16-02 0 73 8 22 12 5,0 72,8790 .10,1391 1529,9
73.16-02 0 73 e 22 12 8,0 72,8829 .10,1323 1531,n
73-16-02 0 73 e 22 12 iO0. 72,8855 .1oi27 1532,1
73-16-02 0 73 e 22 12 ;5,0 72,8919 .10,1164 1538,5
73-16-02 0 73 e 22 12 i0,0 72,8984 .10,1050 1539,8
73-16-02 0 73 e 22 12 joSo 72,9049 .16,0937 1544,1
73-16-02 0 73 e 22 12 0,o0 72,9103 -10,0o21 1549,1
73-16-02 0 73 8 22 12 I5,0 72,9174 .1no703 1552,9
73-16-02 0 73 8 22 12 40,0 72,9235 *16.0584 1558,3
73-16-02 0 73 e 22 12 45,0 72,9297 .10,0466 1563,8
73-16-02 0 73 8 22 12 '0,0 72,9360 -1bo349 1579,1
73.16-02 0 73 e 22 12 9550 72,9428 .10,0233 1585,7
73-16-02 0 73 e 22 12 q9,o 72,9482 .18,0140 1594,4
73-16-02 0 73 e 22 13 So 72,9563 .10,0081 1591,7
73-16-02 0 73 e 22 ±3 i0,o 72,9631 9.99884 1597,2
73-16-02 0 73 e 22 13 ;5,0 72,9698 .9,9762 1603,7
73-16-02 0 73 e 22 I3 io0o 72,9763 .9,9611 1607,6
73-16-02 0 73 e 22 13 0So 72,9828 .9,9461 1605,4
73-16-02 0 73 8 22 13 70,0 72,9893 .9,9311 1605,4
73.16.02 0 73 e 22 ±3 35,0 72,9957 .9,9160 1604,8
73.16-02 a 73 e 22 ±3 o0,0 73,0022 -9,9022 1604,8
73-16-02 0 73 e 22 13 45,0 73,0086 .9,8891 1603,7
73-16-02 0 73 e 22 13 i0,0 73,0151 .9,8761 1603,2
73-16-02 0 73 e 22 13 85,0 73,0215 -9,8631 1602,6
73.16.02 0 73 e 22 14 0,0 73,0280 .9,8500 1604,8
73-16-02 0 73 8 22 14 5,0 73,0344 .9,8370 1605,4
73-16-02 0 73 e 22 14 i0,0 73,o408 -9,8239 1610,3
73-16-02 0 73 8 22 14 i2,5 73,0441 .9,8174 1613,0
73-16-02 0 73 e 22 14 i0,0 73,0534 .9,7965 1626,7
73.16-02 0 73 e 22 14 05,0 73,0597 *.9,7824 1639,3
73-16.02 0 73 e 22 14 30,0 73,0659 .9,7683 1634,4
73-16-02 0 73 8 22 14 35,0 73,0722 .9,7543 1632,2
73-16-02 0 73 e 22 14 40,0 73,0792 -9,7410 1632,2
73-'16-02 0 73 8 22 14 45,o 73,0862 -9,7277 1632,2
73-16-02 0 73 e 22 14 80.0 73,0932 *9,7143 1630,0
73-16-02 0 73 8 22 14 5,o 73,0oo2 .9,7010 1629,4
73.16-02 0 73 8 22 ±5 0,0 73,1o72 .9,6877 1629,4
73i-16-02 0 73 e 22 ±5 5,0 73,1±04 .9,6756 1628,3
73.16-02 0 73 e 22 ±s io,0 73,1137 .9,6634 1627,2
73-16-02 0 73 e 22 15 iS,0 73,1170 *.,6513 1626,7

UNC9RRFCTEn CePRFCTED -ATTHI
METERS MFTFRS ZONi

2635, n 2647 1
264.0n 2657 1
2658,n 2A66 1
267nn 2678 1
2684,n 2697 1
2694 n 2703 1
270 , n 2714 1
2717,n 2721 1
2720.n 2729 1
273nn 2739 1
2739,n 274! 1
274A.6 2756 1
275nn 2i6n 1
2760n6 2770 1
276Fn 2i77 1
277S, n 2783 1
2780,n 279n 1
2790,0 240n 1
2798,n 2no5 I
279Rn 2809 1
2800,n 2811 1
28Ro,0 2I13 1
281n.a 2821 1
281An 2827 1
2824,n 2838 1
2833 .8 2844 1
284Mn 245i 1
2R5,0,n 2I67 1
2868.n 2877 I
2R88 I. 2°0M 1
2900,n 2913 1
291An 2029 1
291i.n 2024 t
292in 2034 1
293J,0n 2046 1
2940, 2*5 1 I
293A. 2949 1
2036,n 2e40 I
2935,A 2948 1
293 , 204A I
2933, n 2046 1
2937,n 2945 1
293in 2044 1
2931,n 204A I
293An 2049 1
2945, n 2059 1
2950,n 2064 1
2975,n 2989 1
299Rn 3013 1
298e,n 3no4 1
298, n 2099 1
2985,1n 2999 1
2985, n 2e99 1
298i.n 2e99 1
2986,n 2094 1
2980,n 2095 2
297R, n 2093 2
297, n 209i 2
2975,n 2e9n o tzrA

i-L

C-'
0
t~j

'0
I-3

z0

z
0
C-'



SAMPLE IIAGNETICS PRINTOUT

SHIP AND CRUISE
IDENTIFICATION
73-16-02
73-16-02
73.16-02
73-16-02
73-16-02
73.16-02
73-16.02
73-16.02
73-16-02
73-16-02
73-16-02
73-16-02
73-16 02
73.16.02
73-16-02
73-16-02
73-16-02
73-16-02
73.16-02
73-16-02
73-16-02
73-16-02
73-16.02
73-16-02
73-i6-02
73-16-02
73-i6-02
73-16-02
73-16-02
73-16-02
73.16-02
73-16-02
73 16 02
73.16-02
73-16-02
73-16.02
73-16-02
73-16.02
73-i6-02
73-16-02
73-16-02
73-16-02
73-16-02
73-16-02
73.16-02
73-16-02
73-16-02
73-16-02
73-16-02
73-16-02
73-16-02
73-i6-02
7 3-1602
73-i6-02
73-16-02
73-16.02
73-16-02
73-i6-02
73-16-02

TIME
ZONE
0
0
0
0
a
0
0
0
0
0
0
a
0
0
0
0
0
0
0
0
0
a
a
0
0
a
0
0
0
0
0
0
0

00
0
0

a
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

YEAR

73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73
73

M8SNTR' DAY

8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
B 22
* 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 22
8 02

Hi R

Ii
li
i,

ii
11it

12li
12
12
12
12
12

12

t2
i2
i2

12
13
13
13
13
13
13
13
13
13
13i3
13
1t
14
14
14
i4
14
14
14
14
14
i4
i4
i4
i4
i,
i1
i4

15
15i4
i4

is
t5

15

is

t5

MINUTE LATITUDE LONGITUDE

10.0
15,0
20 0
25,0
30,0
35,0
40.0
45,0
50,0
55,o

0,0
5,0
io,0
i5,0
25,o
30, 0
35,0
40.0
45.0
So.O
5S,0

0.0
5,0

I0.0
15,0
20,0
25,0
30,0
35,0
40,0
45 0
5O, 0

55,010,0
5, 0
io'o

20 0
25 0
30 0
35, 0
40 0
45 0
So, 0
55.0
0 0
5 0

io0,
15 0
20 0
25 0
3 0. 0
35, 0
4 0.
45, 0
50.0
55, 0

0,0

72,8086
72,814S
72, 8207
72,8276
72.8333
72,8399
72 8464
72 8529
72, 8594
72,8660
72,8725
72,8790
72,8855
72,8919
72,8984
72,9049
72,9il1
72 9i74
72 923T
72 9297
72,9366
72 9421
72,9496
72,9563
72,9631
72,9698
72,9763
72,9828
72,9893
72.9957
73,0022
73, 0 086
73,Oi5i
73 0215
73 028e
73 0344
73 0408
73, 0472
73, 0534
73, 059i
73. 0659
73 0722
73.0792
73 0862
73 0932
73 1002
73,1072
73,1104
73,1137
73. 1170
73 ±12 03
73,1235
73 1268
73,1299
73 133t
73,1362
73,1444
73. 1558
73 1673

.n. 2681
10. 2574

-10.2467
*0.12360
*te.2253
1i0.2126
.10.1998
*1Oi871
.10 i744
-10,i619
-*0 i5 05
-10,i391
-1, 1278
-1 0 .1 164
-IO.I050
.10,0937
.1n. 0821
.10,6703
*106o584
.10 0466
-I0. 6349
*10. 6233
-10.0 17
.10. 0001
*9, 9884
.9, 9762
9 .961l

.0. 9461
-9,93il
.9 9160
9. 9022

.9 8891

.9 8761

.9 8631

.9* 8500

.9* 8370

.9. 8239
*9 . 8107
.9* 7965
.9* 7824
.9 7683
.9e 7543
-9. 7410
.9.7277
.9. 7143
.9. 7010
.9* 6877
.9.6756
.9 * 6634
.9. 6513
.9, 6392
.9 * 6271
*9 6158
.9. 6058
.9. 5957
.9 5857
.9 5659
.9 5395
-.95132

TSTAL MAGNE1te RFSiDUAL MAGNETIC
INTENSITY INTENSITY
52969 155
52964 i49
52962 146
52962 145
52965 147
52964 144
52957 i36
52965 143
52955 132
52941 124
52935 £1O
52934 1o8
52938 110
52947 iis
52982 152
52995 i64
53035 203
53075 242
5324 290
93162 327
53197 36i
53224 386
53235 396
5323n 390
53206 365
53165 323
531ii 267
53043 -198
52996 150
52931 84
52865 17
52820 -29
52791 .59
52769 -82
52756 -96
52764 -89
52784 -71
52RO9 .47
52826 -31
52828 .30
52833 -26
52835 .75
52849 *t2
52867 0
52874 10
52893 28
52917 5t
52936 69
S2946 79
82954 86
52956 88
52957 89
52959 9n
52961 92
52961 91
52985 t15
52987 115
53005 131
530t4 138

(liT 1sil l h



BLODGETT AND MASSINGILL

SAMPLE PRINTOUT OF DATA PROCESSED

SHIP ANN CRUISE IDENTIFICATION 761602

NAVIGATTON DATA

NUMBER nF NAVIGATION CARDS READ P 60

NUMBER OF LeGICAL RECORDS WRITTEN WN TAPE 60

BATHYMETRY DATA

DEPTH DATA GIVEN IN UNCORRECTED METERS

MATTHEWS ZENES PASSED THROUGH WERE 1 2 3

NUMBER OF BATHYMETRY CARDS READ F 72

NUMBER ',F LOGICAL RECORDS WRITTEN P 357

MAGNETI S DATA

HEIGHT lN FEET ABOVE OR BELOW SEA LEVEL IS *20

NUMBER rF MAGNETICS CARDS READ a 23

NUMBER PF LOGICAL RECORDS WRITTEN P 258

18



Appendix C2

SAMPLE OUTPUT CARDS

NAVIGATION OUTPUT CARD

~4

*r1
z
0)
En

-H

s-I

f7:3160i

0000101!
1 2 3 4 S S 7 
11111 11

22222221

3333333:

4444 444 

5555555 

6666616(

77177777

a)

0
02N

Eq

00001
4 431 123 13

111 11

22222

33333

44444

55555

66666

77777

99999 99999
7 2 3 4 5 6 7 8 4 13 1:33

0

00C
34 33.

1 1

2 2

13

4 4

5 5

06 

1 7

8 9
:4 12

IC:

0

1!

1'

2;

3:

42

5S

68

73

e1

99
i3s

>2
(a

00

11

33

44

55

66

77

88

99
l3 13

0

II

0!(
2312

I1

2A

3:

44

55

06

77

80

99

* 1i

A

oll22 24 23

1 11

222

133

444

555

666

,77

088

99
7324 2.

a)

*10

43

7;-:8: 33:3..

00000000
2 27 22829 30 3132 33

11111111

22122222

3 3 31 333

44444444

55555555

G666S6066

171777777

99339999
'322 2434 33 342 

wla
47J
0

*r.

0

I 0.2 a a0 

00010000!
34 33 3722 3 3 404

11|111111

22222112

3333|3333

4 4 4 4 4 4 4 4

5555555I1

66666G666

771717777

000018808

995599992
15 5 35 ; 35 4

0

-IJ
0-
.'-4

0)
En

r41

0 1
43 4'

1 1

2 2

33

44

1 s

66

7I

80

37
:3 4.

0 0 0 0 0 0 0
45 46 47 48 44350 5

111111!

2222222

3333333

4444444

5555555

6666666

77717777

80s900a

58599953
42422 i.2^2 2

~4

z

2 

000I(
52-31 5 55 
11111

22122

3333

44141

55555

660S0

7777

S399a
i.3 .55 5(

9 0 00000 0 0 0 0 0 0 0 0 0 00 7 1 0 0 0 0 0
57 *9 59C 60-,32 63 33 65 663 37 0i3 3 0 71 123 73 75 73 71 79 3 0

222222222222222222 r7 22 2222

3^33333333333333333333333

14444444444444444444444 44

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55 5 5 5

1777777777777771777777777

999 9 q 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
'i3 CO3 212 53335 65 67 63 ;3 70 i .7 73 73 I3 73 77 33 73 ED I

115 WRITE (62,110) (CRUISE,ITMZNE,IYEAR(I) ,MONTH(I) ,IDAY(I) ,HR(I) ,XMIN(I
1) ,XLAT(I) ,XLONG(I) ,IFIX(I) ,NAVFIX(I) ,I=1,IWRITE)

110 FORMAT (A8,I5,I2 ,I2,I2 ,1XF2,F3,F8.4,F9.4,I2 ,7XI5,24X)

A
Implies a decimal point

19

,; f



BLADGETT AND MASSINGILL

BATHYMETRY OUTPUT CARD

4)ro

-H.ri

Cd7q

4)

4-i

0

4) U

4 0

O ¢
U W4

laa4)

UP wOn 

0 JJ
7140

CU)

4)

0
N

On

4)

4J3
fd

'*2

I 1 IJJ i......I. ______ - - -. 
75. i498 1

00000000
26 27 28 29 30 313202

III111111

22222222

33313333

44441444

55155555

66666666

71777717

08 018 08

99999.99
: 223 30 31 32

3. 765
I

000000000
34 35 36 31 3a 39 40 4142

111111111

222222222

331 13331

444444444

555555 515

666666 G 6

77777l777

8888 a888 0

909999999
J35 36373835198414:

000000000!
4344 45 4 4448 3 50 51

1 1 1 1 1 1 1 1 1 

222 222 2 2 2

333333333:

4444444443

5555555955

jD n N63
A

53054355 5

11111

12222

33333

44444

5555~

666 666666 616 6 6 1 

7177777777

8888888888

9999999999
40444) 441,34, 50513

7 777

a t 8 88

00 IC
583 S0 4615:
11 111

22222

I31333

44441

55559

6666(

77I7I

0a88!

30G
3 44

11

22

31

i4

55

66

77

0.8

5000000000000000030443464310 0 42323334030 2334344
65 26 67 CB 69 10 11 12 13 74 75 73 17 78 79 690

2222222222222222

3333333333333333

4444444444444444

5555555555555555

66S66666666666666

77777777717717777

80888888888888888

9999919 9 919 919 9 99999 90999999 9
53 434 3 56 570 3 59 60 31 62 16 W4 2 21 63 69 70 11 72 73 14 73 76 77 79 73 40

229 WRITE (62,224)(CRUISE,ITMZNE,IYEAR(I),MONTH(I),IDAY(I),HR(I),XMIN(I
1) ,XLAT (I) ,XLONG(I) ,INAVFIX(I) ,ICRMET (I) ,IFIX(I),I=1,IWRITE)

224 FORMAT (A8,I5,I2 ,I2,I2,1XF2,F3,F8.4,F9.4,10XI5,I5,I2,16X)

A
Implies a decimal point

20

74
a)

4)

-H
s-

)

a)
7z
0
N

*-'lEQ

4

0

4)

-H
*r-

5-4
co
4)
>2

>1
Cd 0

731 ,1D73161 I

1 2 3 4 S 6 7 B

I 111111

2222222 1

0000
3I302131 

11111

22222

33333

44444

55555

66666

77777

88888

.I

3!

I I

33

$4

*55

88

I1

00

99
?I11 i

a0
14 12

I11

22

3 I

44

59

60

'3j

00

150$A

Oi
232420

111

222

333

444

155

666

717

99
332422

33313333

44444444

55555555

66666G 66

1 7 77777

8888 B 88

0!(

1

2 

33

4

55

6

77

8I

99
16 3l

0'
141

I

31

4

9
12

31

2

I

4'

:
6

7

I

I

,2;

3:

I'

5i

6!

7.

9
MI

L
99 99 9 99 99 99 99

2 3 4 64 101 12' 114 1

q .h _ .o .1 .+ +
! | 2 - -] E . | l ] l - |

I

I

I

i

i
I

.

I

i4

310?1'

I



NRL REPORT 7861

MIAGNETICS OUTPUT CARD

~4
-4)4

:I)

-H

$-I
u.

4)

0
b .,

4)

.G
P

0000001 0o000
4 2 3 4 4 4 7 4 310114121

2222222 22222

33313333 33333

44444444 44444

55555555 55555

E666666 66666

7777777 77777

8088080060800

99999999 99999
* 2 3 4 S 6 7 6 3 S 11 I^ 1:

2 1 4 oS fi

P-
Cd
0)
>2

0!

24

31

4

I;6!

8I

9!
14 1

4O
F:
C

00
233i:

I11

22

33

44

55

60

77

01

90
! 2 2

3'Cd

O

11

3

44

55

66

7

80

99
1261

H-

0

0
212

I

2

3

4

iS

6

77

88

99
2132

4)
4-i

f-H

.all

23324 21

111

122

333

444

555

666

1771

882

99
23 24 2

a)

4-i
4.H

4-3

7?, 82 OT
I

23 27 23 29 30 3132 3

11111111

22122122

33313333

44444444

55555555

66666S66

7,7777 7

9999959
3 272823303 323

a)

0
-3

1b.. 2467

00o0o 0000
32 2023 37 38 39043 4124?

111111111

222221222

33331333

444444144

555555555

666666 GI

777777771

~99999999
3 3 333234041 43

00000000000000000000000
4344 4 64 49 S0 S' 52 53 54 55 53 57 53 5903 T 032 63 64

22222222222222222222222

33333333333333333333333

44444444444444444444444

55555555555555555555555

66666666666666666666666

717117777777711777777777

00008000808088808080000

99999999999999999999999
34 S 3 47 43;3 3 31 52 53 7 5536 3330 313 63 3 3 3

323 WRITE(62,318) (CURISE,ITMZNE,IYEAR(I),MONTH(I),IDAY(I),HR(I),XMIN(I
1),XLAT(I),XLONG(I),NAVFIX(I),ICRMET(I),I=1,IWRITE)

318 FORMAT (A8,I5,I2,I2,I2,1XF2,F3,F8.4,F9.4,23X,I5,I5,5X)

A
Implies a decimal point

21

-I-

.ITn

2r

M.

U)d
O -H

a4)
- E

fo -Hr .i

r-1r
d H

P r-,

5?962

00000
3661704370

11111

21221

33333

44444

15555

66616

77777

8ass0

99I99
:036733337

.17
C-)

tU .,

ro-H

--i
U-4i

CH

U)

rH)
Cd.I

0000!:
1 721 733 74

11I11

22221

3333

44444

55555

66660

777,1

8880

9969
172733747

00000
377 le 739 0

11111

22222

33333

44444

55555

66666

77777

88888

99999
'6 77 77 7 30

i

C
21
I 1

2

3

4

5

E

I

-1 -L
L- I 



NRL REPORT 7861
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Appendix D2

SOURCE LANGUAGE LISTING

PROGRAM GEODATA

PROGRAMMER MARILYN L. BIPOGETT CODE 781tMLB
NAVAL RESEARCH LABORATORY
WASHINGTON, P.C. 20375

DIMENSION IYEAR(20)IMONTH(20) IDAY(2O HR(2O),XMINC2O).XLAT(20),
IXLGNG(20), 1F1X20),NAVFIX(20),IDATE(300o0.STIMES(30600ST.AT (30600)
2STLGNG(3000),KEEPMTI24?)IBHR(5)'BMIN(5)'.IDPC5),iCRMET 2)',ZAVFIX(20
3),ITM(12),IMG(12),ZMIN(?O),SIDP(20)

REAL IDEPTH
C REWIND 06

REWIND 10
C IFLIGHT-1

ITMZNE2O
ICNT860
ICNTNPO
ICTMAG o

C READ A PARAMETER CARD
C

160 READ(60,10)ICeDE;MToALTtINPUT.IOUTSHIi
10 FQRMAT(I2,1XI2,F5.3 I1,;X12,2XA5)

IF(ICODE)12,11#11
11 WRITE(61#13)
13 FGRMATt1HO,23HDECK 5ET UP INCORRECTLY)

STOP
12 IF(4*ICoDE)11,14.14
14 IC0DEfwICODE

GO TO (100,200,300,400), ICCOE
C
C PRSCESS THE NAVIGATION DATA CARDS

100 CRUISEXSHIPID
IOPTPIOUT
NHWRITzMT
IF(NOWRIT )166ai651166

166 CALL SKIPFILE10)
READC10,110)CRUISE
IF(ESF,10)167,166

167 CALL BACKFILE(10)
GO TO 120

165 IF(IOPT)121#120,121
121 IF(I0PT-2)122s120,?22
122 WRITEC61o501)
501 FGRMAT(1H1#123HSHIP AND CRUISE

1 HOUR MINUTE LATITUDE
2 FIX)
WRITE(61,502)

5Q2 FORMAT(1H ,24HIDENTIFICATION
IER)

120 IENDFL2O
I'RITEzo
NLREC;O
NPRECq0

24

TIME YEAR
LONGITUDE

MONtH
P'IX

ZeNE 79X.22HDESCI0Tt ON

DAY

NUMB

c

c
C
C
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ISTOREmi
C
C READ A NAVIGATION CARD
c
108 READ(60,0I1)ISNIY,.IUPY.RNHRRNMINIFNXLADXLAMt&XLe0DXL8M',IFIXTY

C0l1 FORMAT(.l2,4XI2,1X13,IXF2,F2,2Xl3,1XF2tF6 2,F4,F6,2.lxl2,36X)
101 FORMAT(l2,4XI2#1XI131XF2,F2,I5,F3.F6,22 F4.F6.2;1XI2)

IF 5*1SN)11,102,104
102 IF(NOWRIT)160,170,Ibo
170 IENDFLx1

IF(IWRITE)150,150,1Q3
103 NLRECFNLREC*IWRITE

NPREC;NPREC+1
ISEG*IWRITE.1
DO 117 KNIBEG,20
IYEARCK)PO
MONTH(K)PO
IDAY(K):0
HRCK)SO
XMIN(K)x0,o
ZMIN(K)=0
XLAT(K):.O0
XLONG(K)0O.0
IFIX(K)=0

117 NAVFIX(K)bO
IWRITEZ20
GG TO 140

104 IYRPIY
ICNTNqICNTN+1
IF(3001-ICNTN)105#1051iQ6

105 WRITE(61o107)
107 FORMAT(lHO,36HMORE THAN 3000 NAVIGATION DATA CARDS)

STOP
C
C COPPUTE DAY AND MONTH FROM JULIAN DATE

106 CALL JULIAN(IYRsJUDY*IDeIMLPYR)
C XLGD;wXLOD

XLODBNXLOD
MINUSq4o000 000 00QOOBG
XLAM*ABSF(XLAM)
XLOMBABSF(XLOM)
KGY:XLADAND.MINUS
IF(KOYEQMINUS)27,?8

27 CGMLATRXLAD-XLAM/6010
GO TO 29

28 CGMLATuXLAD * XLAM/0OjO
2S KEYrXLeD,AND.MINUS

IF (KEY, 5EMINUS)30,h1
30 C0MLONxxLaD-XL6M/60i0

GO TO 164
31 C6MLONXXL0D+XL0M/60j0
164 TIMEsRNHR*RNMIN/60,9

C ST6RE JULIAN DAY, TIMEa LATITUDE AND LONGiTUDE FOR EACH FtX
C

25
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IDATE(ISTORE)mJUDY
STIME(ISTORE)=TIME
STLATOISTORE)cCOMLAT
STLONG(ISTORS)nCOMLON
ISTORE:ISTORE+1
IF(NOSRIT)1O8O,71,1g8

rC STGRE INFORMATION fOR WRITING ON TAPE

171 1WRITE91WRITE+1
IYEAR(I wRITE)=IYR
MONTH] WRITE):IM
IDAY(IWRITE):ID
HR(IWRITE)=RNHR
XMIN(ZWRlTE):RNMIN*100
ZMIN(IWRITE)=XMIN(IWRkT5)/I0.0
XLATCIWRITE)=CGMLAT
XLONGI wRITE)-COMLON
IFIX(IWRITE)-IFIXTY
NAVFIX(IWRITE)*IFN
IF(20PIWRITE)109,109,100

1C9 NLRECFNLREC*20
NPRECvNPREC41

C
C WRITE LOGICAL RECORDS ON TAPE

140 wRITEliOl1o)(CRUIS~,ITMZNEIYEAR(I)uMONTHCI),iDAYUlI.IRCI)XMIN(I
1),XLATCI).XLONG(I),IFIX(I),NAVFIX(I),Iu1.IWRITE)

110 FORMAT(A8, 5,12,12,12'.iXF2,F3,F8.4.F9@4, i27XI5,24X)
IFCIOPT)1il#112,i11

111 IF(IOPT-2)113,115,114
116 FORMAT(lH ,2XA87,7XI7Xi2,7XI2s7XI2,7Xr2;7XF4.i,6XF8:4;SXF9.4,9XI2

1.1OXS5)
1i3 IF(NPRECPl)6o1,6oo06o0
6CO WRITEC6ll6)(CRUIS6,ITMZNEIYEAR(I)eMONTHCI),iDAYti;.HRtIbZMiNiI

1)#XLAT(I)aXLONG(I), IFIXXI),NAVFIX(I)al;1',IWRITE)
GO TO 112

6C1 IFCMOD(NPREC,3),NE,l) G0 TO 600
WRITE(61,50i)
WRITE 6ll502)
GO TO 600

114 IFtNPRECwi)604,603,0O4
6C3 WRITEC6i,116)CCRUISEITMZNE,IYEAR(I),MONTHdI),iDAY(IsWRtI),ZMiNCt

1) XLAT(lI)XLONG(I),IFIX(IbNAVFIX(I),I l;.IWRITE)
GO TO 115

6C4 IFCMOD(NPREC,3),NE.1) GO To 603
WRITE 6 1, 501)
WRITE(61,502)
GO TO 603

115 wRITE(62,110) CRUISEITMzNE, IYEARCI) MONfH(I).iDAYt WRiI),XMlN(I
1),XLAT(I),XLONG(I),IFIX(I),NAVFIX(I)I'1'IWRITE)

112 IWRITEao
IFt IENDFL)150,108,150

150 ENDFILE 10
GO TO 160

26
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C PRCCESS THE BATHYMETRY DATA CARDS

2CO DO 201 L01#24
201 KEEPMT(L)IO

KKMT'1
KEEPMTI1)qMT
IENDFLO
IWRITEco
IFIELDzO
IBLRECaO
IBPRECzO
IOPT81OUT
KNPUTsINPUT
IFCIOPT)241,240,24i

241 IF(IOPT-2)242,240,242
242 WRITE(61,504)
504 FORMAT1H1,133HSHIP AND CRUISE

1 MINUTE LATITUDE LONCITUDE
2ECTED MATTHEWS)
WRITE(61,505)

5C5 FORMAT(IH ,22HIDENTIFICATION
1 METERS ZWNh)

240 DO 202 JaiICNTN
IFIIFIELD)203,205,203

C READ A BATHYMETRY CARD
c

TIME YEAR
UNCORRECTED

MON0H DAY
UN6CRRWCtED

ZONE,65x.44HFATHSMS METERS

205 READ(60,204)ISNsJUDYCBHR(I).BMINCI)IOlPI),I-1,5)
C204 FCRMAT(12,I1.1X,5CF?,F4T1,iXI4))
2C4 FORMATCI2s1XI3.5(1XF2eF;.I1sXI4))

IFCISN)206,207,207
2C6 IF(ISN*6)209,208,209
2C9 IF(ISN*7)11,234,i1
234 IENDFL:1

IFCIWRITE)232,232,245
235 I8LRECnI8LREC+IWRITt

IBPRECaIBPREC*l
IBEGmIWRITE*1
DO 236 K:IBEG,20
IYEARCK )a0
MONTH(K)nO
ICAYtK)=0
HR (K)F0
XMIN(K)=O
XLA (K) o
XLONG(K))O
NAVFIX(K)RO
ICRMET(K)I0
SIDPIK)=O

236 IFIXIK)_O
IWRITES20
GO TO 223

2C8 MTxJUDY
c2ca MTxBHR(l)

DO 210 L81,24
IF(KEEPMT(L))211.,21z21Z

27
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212 IF(KEEPMT(L)-MT)210o205,210
210 CONTINUE
211 KEEPMT(L)qMT

KKMTOL
GO TO 205

2G7 ICNT8FICNTS*l
r: JUDY8ISN010 + JUDY

IFIELDal
C
C COMPUTE DAY AND MONTH fROM JULIAN DATE
.,

CALL JULIAN(IYRJUDYID,IMLPYR)

C INTERPOLATE LATITUDE AND LONGITUDE AT THE TIME OF MEASUREMENT

2C3 TIMEBHRP(IFIELD)+MINC IFVELD)/60.0
IFC8HRCIFIELD))273,?70,?73

270 IF(BMIN(IFIELD))273a271.273
271 IFtICP(IFIELD))273,?oC,273
273 IFCIDATE(J)-JUDY)20?2021,2i7
213 IF(TIME.LE.STIME(J))2l5t202
215 IF(TIME-STIMFCJ))217,21o,2i7
216 XDnSTLONG(J)

YD:STSAT(J)
GO TO 237

217 TNB=STIMECJ)
TNAzSTIME(J-1)
TDX=TIME
XNA=STLONG( J-1)
YNA:STLAT (J1)
XNB:STLONG(J)
YNB8STLAtCJ)
CALL PROPCR(TNATNBlTDXtXNAYNAPXNBYNBXDYD)

CoPPUTE DEPTH CORRECTION APCORDING TO THE ?I4TTHEWS ZONE NUMBER

2317 IFINPUTwu)219,219#2Ib
i18 IDEPTHxIDPCIFIELD)/l.b208

GO TO 220
219 IDEPTHaIDP(IFIELD)
220 CALL MTCGRCIDEPTHMTKORFATKORMETMETUNCMTDC)

!IWRITE:IWRITEvi

C ST6RE INFORMATION FOR WRITING ON TAPE
r

IYEARC IWRITE)=IYR
MHNTHC IwRITE)2IM
IDAY(IWRITE)=ID
HRC IWRITE)=8HR(IFIE6D)
XMINCIWRITE)v8MINCIf7ILD)*l0s0
XLAT(IWRITE)=YD
XLGNG(IwRITE):XD
NAVFIX(IWRITE)xIDEPTH*1i.
ICRMET(IWRITE)sKORMgT
IFIX(IWRITE);MT
IFtINPUT-1)214,274,270
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275 SIDP(IWRITE):IDP(IFIELD)
GO TO 276

274 SIDP(IWRITE)zIDP(IFILD)*1.,8288
276 IFC20*IWRITE)222,229,221
222 IBLRECcIBLREC+20

l8PRECuI8PREC+.

C WRITE LOGICAL RECORDS WN TAPk

223 WRITECIO,224)(CRuIS5,ITMZNEIYEAR(I),MONTHIl),tDAYClUHRCl),XMiN(I
1),XLATCl)XLONG(l),NAVFiXCI),ICRMETCI).IFIX(I),IniaIWRtTE)

224 FORMAT(AB 15, 12,12, 12'.XF2,F3F8,4,F94,iOXI5, 15,12,16X)
IF ICOPT)225,226,225

6C7 WRITEC6ls228)(CRUISEiTMZNE,!YEARCI)oMONTH(I)IiDAYjI')H'RiI),ZMiNdI
1) XLATCI),XLGNG(I),IAVFIX(I) SIDP(I),ICRMEt(I) ,IFIXCY);.1.1',IWRiTE)

228 FCRMAT(IH ,2XA8,5X!5,2Xi2t5Xl2s5XI2,5XF2,5XF4,i,4XX8:4;3XF9,4,SXF6
j.l,8XF6,1,7Xl5.9X12J
GO TO 226

225 DO 230 11,20
ZMIN(I)=XMIN(I)/1O. 

2w0 ZAVFIXCI)FNAVFIX(I)/10.
IF(IOPT-2)227,229,241

227 IF IBPRECw1)605,607a605
6C5 IF(MOD(I9PREC,3),NE11) VO TO 607

WRITE(61,504)
WRITEC61,505)
GO TO 607

231 IF(I8PREC,1)609,608,6Q9
609 IF(MODIlBPREC,3).NEii) G2 TO 608

WRITE(61,504)
WRITE(61,505)
GO TO 608

608 wRITEC61228)(CRUISE,ITMzNE IYEAR(I),MONTHl);IDAYl) IWRR *)?zMhN(I
1),XLAT(I),XLONG(I), AVFIX(l),SIDP(I)IICRMET(I);,IFIX(lI);IalIWRiTE)

229 WRITEC62s224)(CRUIStITMZNEIYEARCI) MON+HiI),iDAYiI')sRiI)aXMiNCI
1),XLAT( I)XLONG(l) ,NAVFJX(I) ICRMET(l) * IX(I), IrniIWRTiE)

226 IWRITEmo
IF'IENDFL)232,22i,232

2'2 ENDF1LE 10
GO TO 160

221 IFIELD:IFIELD+i
IF(IFIELDs6)203t205l205

2C2 CONTINUE
WRITE(61,233)

233 FORMAT(lH0,44HUNABL9 TO INTERPOLATE LATIfUDE AND LMNOITUDE)
STOP

C
C PROCESS THE MAGNETICS &ATA CARDS
C

300 M:1
lOP TNIOu T

IENDFLaO
IWRITExO
MLRECPO
MPRECRO
IFIELDpo

29
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IF(IOPT)341,340,341

>341 IF(IOPT-2)342,340,342
342 WRITE(61#507)
507 FORMAT(aH1,129HSHIP AND CRUISE TIME YEAR M8WTH DAY

1HOUR MINUTE LATITUDe LONGITUDE TOTAL MAGkEtdC ROSiD
2UAL MAGNETIC)

WRITE (6±,S08)
508 FORMAT(IH #23HIDENTIFiCATION ZONE'73X#29HINTEN*IfY

INTENSITY)
340 DO 301 J!1,ICNTN

IF(IFIELD)303,302,393

C READ A MAGNETICS CARD
.,
C3C2 READ(06,304)JUDYCRMHRCI)IRMMIN(I),RMSECUI),IALT(tI)IMOGt);
C 1l1o,12)
p3c4 FORMAT( 13s6C3F2, l4, l5)/ (3F2, l4,15))
C IF(EOF,06)305,306
C305 IFLIGHT=IFLIGHT +1
C IF(IFLIGHT-13)302,392e,395

3C2 READ(60,304)lSNJUDYRMHR# tlMGtI ).1 *2)
304 FORMAT(I2iI3,1XF2,1g(IX15))

IF( ISN)305#306#306
3C5 IF(ISN*8)11,325,ji
325 IENDFLa1

IF( IWRITE)324.324,3Z6
326 MLRECgMLREC+IWRITE

MPREC;MPREC+l
IBEG91WRITE~i
12 327 KNISEG,20
IYEAR(K).0
MQNTH(K):0
IDAY(K)=0
XLAT(K)=O
XLGNG( K)bO
HR(K):0O
XMIN(K)=O
ZM IN (K ) -O
NA VFIX K )0

327 ICRMET(K)PO
IWRITE320
GO TO 317

3C6 ICTMAGnICTMAG+I
IFIELD21

C COMPUTE DAY AND MONTH FROM JULIAN DATE
c

CALL JULIAN(IYRoJUDYIDvIMLPYR)

C INTERPOLATE LATITUDE AND LONGITUDE AT THE TiME OF MEASUREMENT
c

3G3 TMDITM(IFIELD)
TIMEtRMHR*TM/60,0

C303 TM:RMMIN(IFIELD) * RMbEP(lFIELD)/60.0
C TIMEPRMHRCIFIELD) * TM/WOCO
c IF(IFLIGHT-2)700,70O,701

30
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C700 ALT=12001
C7 GO Td 702 r-r
r7C1 ALT:IALT(IFIELD)*109 G

IF(IMG(IFIELD))350,310,450
3-0 lF'IDATE(%)-JUDY)30l,3o7,308
3C7 IFCTIME.LE;STIME(J) 309930l
3c9 lFCTIME-STIME(J))30b,3iQ,308
31Q0 XDSTLONGCJ)

YD2STLAT (t)
GO TO 330

3C8 TNB=STIMEtJ)
TNA:STIME(J-1)
TDX:TIME
XNA=STLONGCJ-1)
YNA;STLAT(J-1)
XNB=STLONG(J)
YNB=STLAT(J)
CALL PROPeR(TNA TNB TPXXNAYNAoXNBYNBxD.YD)

r
C CALCULATE RESIDUAL MAGNLTIC INTENSITY
r

330 CALL SPHERE(xD#YDGLON*9LAT)
Z-YR:IYR
IF(LPYR-2)311,329,311

329 LEAP=366
GO TO 312

311 LEAPz365
312 DATEE1900, + ZYR * (FLeATF(JUDY)/FLOATF(LEAP))

I TYPEsl
IF (ALT)314,313,314

313 ALT:1,0
314 8LT=,3048 * ALT/100P.

CALL JGRFCDATE,ITYPgOLTGLATGLONXViYv ZV,TV)
I TV=TV
NDP:IMG(IFIELD)-ITV
STALTsALT

C STCRE INFORMATION FOR WRIJTNG eN TAPE
C

IWRITEzlWRlTE+l
IYEAR( IWRITE)=lYR
MONTH(lwRITE):IM
lDAY(IWRITE)=jD
XLAT(IWRITE):YD
XLONG(IWRITE)zXD
HR(IWRITE)=RMHR
XMIN(IWRITE)=ITM(IFIELD)*10
ZMIN(IWRITE):ITM(IFIELD)
NAVFIX(IWRITE)=IMGdlFlE6D)
ICRMET( IWRITE)cNDP
lF(20.IwRITE)316,3ib,30

316 MLREC;MLREC+20
MPRECsMPREC+1

C
C WRITE LOGICAL RECORDS ON TAPE
r.
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31? WRITE(lo,318)(CRUISEITM7NPEIYEAR(1)eMONt±HI),IDAYtIl, HR(t)XMIN(
11),XLAT(IU)XLCNG(I).NAVFIX(I),ICRMET(I),i;iIWRITE)

318 F(RMAT(A8O,15,12,!2ti2l±XF~oF3,F8,4,F9|4,23X,1I55,15XI
If(IOPT)31903200319

319 IF(IOPT-2)32±,323#322
321 IF(MPRECv1)611,610,011
611 IF(MOD(MPREC,3),NE4) G0 TO 610

WRITE(61,507)
WRITE(61,508)
GO TO 610

322 IF(MPREC,1) 613,612,613
613 IF(MOD(MPREC,3),NE3) GO TO 612

hRITE(61l507)
wRITE(61,508)
GO TO 612

610 WRITEC6lt328)(CRUISaITMZN5,IYEAR(I),MONtH(I),IDAY(Il, HR(I),ZMIN(
ll) XLAT( ),XLONG (I) NAVF.IXCI).ICRMET(Ib) ,it.IWRITE)
GO TO 320

612 WRITE(6l±328)(CRUISEITMZNEIYEAR(I),MONTH(I),IDAY(I , HRMi)ZMINC
1!)sXLAT( ),XLONG(l)INAVFIX(I),ICRMET(I') 7!1IWRITE)

328 FORMAT(IH ,2XA8,6XI ,.(tXI2),6XF2,6XF4.j,5XF8.4,4XF9.4,8X15,1515I)
323 WRITEC62,318)(CRUIS~,ITMZNEIYEAR(I),MONtHHI),!DAYWtl' HR(t!)XMIN(

II>.XLATtl).XL6NG(l)INAVFIXtI).ICRMET(I') lir~iWRITE)
320 IWRITE:o

IF'(ENDFL)324,315,394
324 ENDFILE 10

GO TO 160
315 IFIELDnIFIELD ' I
C315 IFIELD=IFIELD+l

IF(IFIELD*13)303,309,303
3C1 CONTINUE

WRITE(61,233)
STOP

V

C WRITE OUT ACCUMULATED DATA

400 WRITE(61s510)
510 FORMAT(1H8)

WRITE(61 401)CRUISE
4C1 FCRMAT(lHlR,35HSHIP AND QRUISE IDENTIFICATION A8

IF(NOWRIT)173,172,173
172 WRITE(61,403)
403 F6RMAT(lHO,15HNAVIGATIMN DATA)

WRITE (61404)ICNTN
404 FORMAT(1HO,34HNUMBER 6F NAVIGATION CARDS READ a .14)

WRITE 61,405)NLREC
4G5 FORMAT(lH0,44HNUMBER OF LOGICAL RECORDS WRITTEN ON TIPE 114///)
173 IF(NGWRITv1)174,174g175
174 WRITE(61,407)
4C7 FORMAT(iHOP15H8ATHYMETRY DATA)

IF(KNPUTw1)408v408o409
4C8 WRITEC610410)
410 FORMAT(IHO,39HDEPTH DATA GIVEN IN UNCORRECTED FATHtMi)

GO TO 411
4C9 WRITE(61,412)
412 FORMAT(±HO,38HDEPTH DATA GIVEN IN UNCORRECTED METEWS'

32



NRL REPORT 7861

WRITE(61,413)(KEEPMT(K)IK!lKKHT)
F6RMAT(1H0i35HMATTH4WS ZONES PASSED THROUGH WERE .2414)
kRITE (6j1414)ICNT8
FORMAT(iHOs34HNUMSER OF BATHYMETRY CARDS READ * .15)
WRITE(61,415)IBLREC
FGRMAT(jHo,36HNUM8ER OF LOGICAL RECORDS WRiTTEN a 'I/
IF(N &WRITv11)176,177o176
WRITE(61,417)
FERMAT(1HO,14HMAGNETICS DATA)
WRITE 61, 418 )STALT
F6RMAT(1H0,43HHEIGWT IN FEET ADOVE OR BELOW SEA LEVEL iS ,05)
wRITE(6j,4l9)lCTMAG
F6RMAf(j1H0,33H.NUMBER OF MAGNETICS CARDS READ = .112)
WRITE(61,420)MLREC
FORMAT(H0H,36HNUMBER OF LOGICAL RECORDS WRiTTEN a ;N 12)
ENDFILE 10
REWIND 10

STOP
END

33
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5,4DS GEODATA

PROGRAM LENGTH 33405 IDENT GEODATA
PNTRY POINTS GEODATA i0767
EXTERNAL SYMBOLS

O 8ENTRY
THEND,
08QSTOPS

08OD ICT,
SKIPFILE
BACt<FILE
JJUL IAN
PROPOR
MTCCR
SPHERE
IGRF
XMODF
C80IFEOF
EFT,
REW,
TSH,
STH.
ONSINGL,

00625 SYMBOLS
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SUBROUTINE JULIAN tUY'#JUDYIDtIM.LPYR)
CNVERTS JULIAN DATE INTO DAY, MONTH, YEAR FOR ANNOAtlIN IN OCEANO
IY : YEAR, JUDY e JULIAN DAY, ID a CALENDER DAY, IM a CALENDER MMN
6MPLIMENTS OF BOB FIDfN - CODE 8174 - 17 NOV 1971
MODIFIED BY LEON LA LUMIERE - CODE 8178 . 17 NOV 197i

DIMENSION JJ(13), AA(12)
TYPE INTEGER AA
DATA ((JJ(I). I z I# 13) F 0. 31, 59. 90;

1273, 304, 334, 365)
DATA ((AA(I), I S 11 12) 1 2, 3, 4' 5
LL;lIY
MMuJUDY
IF (LL,LT.0) GO TO 10
IF (LL,EO,O) GO TO 1
IF (MQD(LL,4).EQ.0) GO To 4

1 IF (MM,LE,O.OR.MM,GT.,65) GO TO 4
2 DO 3 Kv2.13

IF (MMLEJJ(K)) GO TO 6
3 CONTINUE
4 LPYR2

IF (mMLE.0.0RMM.GT.366) GO T 1.0

IF (MMLE,59) GO TO 2
IF (MME0,60) GO TO 5
M s *1 M Ij

GO TO 2
5 1 129

Kz3
GO TO 7

6 IIZMM.JJ(Kf1)
IF (LL,EQ,O) GO TO J
IF (MOD(LL,4).NE.0) GO TO 8
IF (MOD(LLs4)EQo.o AND.MMLE.59) GO To a
MM MM 1

7 IF (LLGE,10) GO TO 8
8 ID II

IM:AA(K-1)
9 RETURN
10 PRINT 11 LLMM

GO TO 9

j20, 151; l8i, 212, 243,

6, 7; 8', 9e 0;11' *o 12')

11 FORMAT c1Xa*yEAR * *,2?1X,*JULIAN DAY z *;I3.i'X;AR0 BAD DATES.)
END
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.v'L IAN

PREGRAM LENGTH
ENTRY POINTS JULIAN
EXTERNAL SYMBOLS

THEND,
0O8DICT,
XMODF
STH,
ONSINGL,

00116 SYMBOLS

5,4DS

IDENT JULtAN
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SUBROUTINE PROPOR (TNATNB.TDXXNAYNA.XN9BYNB.XD,YDI
OMPUTES THE X"Y COORDINATES FOR PLOTTING BATHYMETRY

C PRbGRAMMER - LEON LA LUmIERE * 'CODE 8174 . 15 DEC i9i1

PERIOD:TNB TNA
DELTcTDxvTNA
RATIO;DELT/PERIOD
DELXtXNBPXNA
DELYgYNBgYNA
XD=DELX*RAT IO+XNA
YDaDELY*RAT IO+YNA
RETURN
END

c-

H 1 _
H 2 

H 4 t
H 5
H 6
H 7
H 8
H 9
H I.0H .1
H 12.
H 13m
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5.4DS FROPOR

IDENT PROPOR
PREGRAM LENGTH 00140
ENTRY POINTS PROPOR 00003
EXTERNAL SYMBOLS

080DICT,
00054 SYMBOLS
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FTN5 . 4A

SUBROUTINE SPHERE(D6ON,0LAT,GLGN,GLAT)
IF'DLON)10,20,20

10 GLONmDLON
GO TO 30

20 GLON0360, * DLON
30 GLAT390. wDLAT

RETURN
END
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5,4DS SPHERE

IDENT SOHERE
PREGRAM LENGTH 00102
FNTRY POINTS SPHERE U0Qo3
EXTERNAL SYMBOLS

C80DICT,
00033 SYMBOLS
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SUBROUTINE MTCOR (IDEPMTKCDFKCDMMETUNC;MTDC) J i 2
C J 2 "

JAN 10, 1972 J 3 c

C J 4

C MODIFIED FOR CDC 38Qo BY LEON LA LUMIERE - CODE 8174 - 20 MAR i972 J 5
C J 8
C SUBrOUTINE MTCOR(ARg)'# MATTHEWS TABLE CORRECTIMN J 7
C VERSION WHERE POEFFICIENTS ENTERED AT RUN TIME J 8
C ALCULATES CORRECTED DWPTH IN METERS WHEN GIVEN J 9
5 MATTHEWS TABLE CWEFFICIENTS AND UNCMRRECTED J 10
C DEPTH IN FATHOMSi J li
C COPIED FROM WHOI PROGRAM FOR IBM 1130 J 12
C J 13
C INPUT, J 14
c IDEP : UNCORRECTED DEPTH IN FATHOMS J 15
C MT w MATTHEWS TABLE COEFFICIENT(l a 52) J 16
C J 17

C OUTPUT, J 18
C KCDF v CORRECTED DEPTH IN FATHOMS J 19
C KCDM a CORRECTED DEPTH IN METERS J 20

c MTDC a MATHEWS TAR;E DEPTH CORRECTIMN (METERS) J 2i
C J 22
C INTERNAL J 23

NUDF WATER DEPTH UNCORRECTED FATHOMS J 24
r WUDF WATER DEPTH UNCORRECTED FATHOMS J 25
C WUDM WATER DEPTH UNCORRECTED METERS J 26
C WCOR CORRECTION IN METERS J 27

J 28
G SETTING MATTHEWS TA0LE POEFFICIENTS SUOPVIED BY C, GANTAR J 29

DIMENSION MTN(52) AMT(5? )BMT(52) CMT(52 .DMT(52) ,EMT(52 ,MT(52) J 30
C J 31

REAL IDEP
DATA (MTNal,2,3,4,5,6,7 1#8,9,i0,1.1.,12,134;.15 i6;l74?8'9,20,21.,2 J 32

1,23,24,25,26,27,28,?93Q,31,32, 33,34 35,36,37,38,39 40,4i,42,43.44 J 33
2,45,46,47,48,49,50,01i52) J 34
DATA (AmT;-,o5,.21, ,19,2 5 ,.35, 43' .1.2;.2±, 76,w-.9'".07,1.,29,.34 J 35

23, ,06,1..14,-.38, .2,w.t 6..5a34,.58,±5, .50; .o .59,2.49,.97,3,93.1.9 J 37
36,- 15, .09,,06,,42§w.05,.03,-,41,-,±9;.,of,.o7, J 38
DATA (BMT:-.ol683,0;Q02471006885,.000632,.C15719,*004269,:013881, J 39

1.025565,,03o7d9, .023S5,.031673,.03649i,.031972,, o978 ,.032253,.0 J 40
240042,,037533*.043541 . 46531,*034097'; 09659*.025n9 oo2063.005 J 41
3833,,000139,_.,O6374'..;oa994,..012o26,;_oi9;317l,6iI,23± 1,34jb3, J 42
4037121,.o3 7 874,.o35k4i.931429.,o37872;.o43b38O,.39 ,,o25175,.o3583 J 43
58,,o2lool,,ol86,;o21906,.Ui318a,.oo1lo9.o44699,,02651',.o28006'.o3 J 44
65524i, 0384±, .049807, .000832) J 45
CATA (CMT:;130695,-c28U55 , 033416, ,030785, .,69705 ,049419,-,059 J 46

1931,r,1.56579,-.141.2866 .Q0679,-,101.80 6,*2187'1;,-040565,..233986, . J 47
2011268, - ,363995 , - .22783, e.239633, .,383832,- ,.24561.; w044804, -2165 J 48
309,-,014753,-.009209, 021746,,082109, o10i101, 11845.:193882,.00327 J 49
48, *.255508,..174712,- ±16492,-.149662' . 141422 ,-,178;2;,-.210477,.. J 50
5103453,-,092957,-.142494,..04741,- .02271;-,117873,.,Q39335', .023648 J 51
6,,*2717o5q.O041812,DO4815 6 ,*.059269, ,69798, .001i276L, 6i859) J 52

DATA (DMT;-.,O40587,lo17161,..o0 471,.,012525;..15271.,;u.,5992,.04609 J 53
14,,o83656,;05727,-.,1941,,o36137,,.039775',:oo4688;, o34871,-,030352, J 54
2.207727,,1o2774,.09>135j.18 7 1809,.123539, ,02245;,.119429; .008118,,02 J 55
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34232t , O11,-.013313 ,.02D412,u.030545;.0Q61797,,00826, 121471,. J 56
4064336,.081801.,,05614',1055151.,067,,8a364,.O.o7i3I..O37683, .09235 J 57
59,s018848,,00924,,0t013t.023790,,007413,.103092,,167905,,00n4016,.o J 58
670316, ,07868,-,000464,,.162078) J 5s

CATA (EMTp.092394,,04b9?5,.127i3ao.02266,*.249166;'.6975,-,087349 J 60
1.-,154994,-,075775, tobQo4,*.035675,-* 46o77, .0231.67 .1i59O8 .1.07 J 61
256#-,470139#-.16656 ,.137278,-.3660 5 7',.235691,-.n2984j'.-232583, J 62
3,015918,w,046104,-.045777,.024588,1,037 0 58,,. 0 62662s,1±0o85,.001486, J 63
4-,214992,.,08885,..136137e.,079156,.eo75j8,-,09377,..136212,.0i265 J 6452,*.0 41351.,.1 86534a-i0141 59., , .. .9noioe .Os774,-.025662.-.004717',..1 J 65
642748,*.9e3392,,00035>,.170839,q,2527;, .24i45,,983392) J 66

DATA (FMTq-,072171.m.155148s-,23l02,Di2O58,,190971o;,676755,*6646 J 67
179.109779,.038823.t.075341.011294,,0l5287.027333',,62495 .,096 J 68
2216,,403122,.10073,i074903,,267798',.16927;,.02i495,,i6502,.,0289a3 J 69
3,,035913,,04o884,.,.04l77,.,022lo2',.O4583i,;iQ672#,0oo0o66#a.4ioo J 70
47w,,4968,,094743,.048085,,039534,,050998;'; 76;, 032552,;017601, J 71
5.140729.,003867,-,004373,i058355,,o 010515;.pO lk2;,06i775;2.003200, J 72
6-.00155,,149654,.23s294t-i6232ss.2. 0083205) J 74

r J 74
NZERO;0 7

c J 76
NUDFv IDEP 7
IF CNUDF) 3,5.1 J 78

1 IF (52-MT) 4,2.2 J 79
J 80

2 WUDFmIDEP
WUDMaWUDF.1 .8288 J 82
WCORxAMT(MT)+BMT(mT)*WUPM*CM~T(T)*I.E-04*(WUDMt*2)#DMTiMt)'01.E.O7* J 8e

l(WUDM**3)4EMT(MT)*.lEl1*(WUDM**4)+FMT(MT)*1.E.15*(WtDM**5) J 84
wCDMxWUDM~wCeR J 85
KCDM=WCDM*0,5 J 86
MTDCaWCOR*0.5 J 87
KCDFx(WCDM.*0.54681)*O5 J 88
METUNC=WUCM J 89
RETURN i 90

C ~~~~~~~~~~~~~~~~~~~J 91
3 PRINT 6 J 92

GO TO 5

J 94
4 PRINT 7 9

C ERROR EXIT J 96
5 KCDMxNZERG J 97

MTDCxNZERS J 9R
KCDFxNZERS 4 99
RETURN J 100

C 4 r0$
6 FORMAT c1X,*DEPTH READ IS NEGATIVE*) J 102
7 FORMAT (lXo*MATTHEWb ZONE NUMBER IS GREAfER THAN 5203 J 103

END J 104.
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5.4DS MTCreR

IDENT MTC0R
PRtGRAM LENGTH 015
ENTRY POINTS MTCOR 00577
FXTERNAL SYMBOLS

0 101.0100
THEND,
C 8D ICT,
STH,

00074 SYMBOLS
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SUBROUTINE IGRF(DATEITYPEALTCOLATELONGX.Y;Z;T' JS70700
r7GENP IGRF

r. JSJ170800
C THIS SUBROUTINE COMPUTES VALUES OF X.Y,Z AND T FOR A 0IVEN 9POCH JS170900
C ANE POSITION FROM THE bPHFRICAL HARMONIC COEFFICIENTS OF THE Js171000

C INTERNATIONAL GEOMAGNETIC REFERENCE FIELD JS171100
C DATA DATE a REQUIRED kPWCM IN YEARS AND DECIMALS OF A YEAR, A,D, Jsl7i200
C ITYPE v 1 IF GEODETIC COORDINATES ARE BEING USED JS171300
C ITYPE x 2 IF GEOCENTRIC COORDINATES ARE BEING USED JS17i400
C ALT U HEIGHT ABWVE MEAN SEA LEVEL IN KILOMFTERS JS171500
C: ALT a RADIAL DISTANCE FROM CENTRE OF EARTH IN KIL0METERS Js17±600

C COLAT S COLATITUDE iN DEGREES (0.0 TO £8O.O) Jsl71700
c ELONG ; EAST LONGITUDE IN DEGREES 0,Do TO 360.0) Js171800
C OUTPUT X: NORTH COMPONNT OrF MAGNETIC FORCE IN GAMMAS Jsl71900
C Y - EAST COMPONENT OF MAGNETIC FORCE IN GAMMAS Js472000
C Z - VERTICAL COMPONENT OF MAGNETIC FORCE IN GiMMAS Js172100
C (POSITiVE DOWNWARDS) JS172200
C T = TOTAL MAGNVTIC FORCE IN GAMMAS JS172300
C N.6. THE COORDINATE SY$TEM FOR XY AND Z iS THE SAME AS THAT JS172400
C SPECIFIED BY ITYPg Jsl72500

DIMENSION P(44),0(44),CL(8)SL(t8I)AGH(80),DGH(80O J5172600
G THE StHCOEFFIEIENTS ARE SUPPLIED BY THE FOLLOWING DATA STATEMENTS JS172700
C ALTERNATIVELY, THE CoEFICIENTS MAY BE SUPPLIED BY STATEHENTS OF JS172800
C THE FORM * AGH(j) O *3g3691 AGH(2) = -2123. ETC JS17290b
C ER THE COEFFICIENTS MAY BE READ IN THE MASTER PROGRAM AND MADE JS173000
C AVAILABLE TO THE SUBROUTINE BY A COMMON STATEMENT Js173100
C JS173200
C SET INITIAL VALUES JS173300
r 4JS173400

DATA (AGH : -30339.1-2123,.5758.,.-1654,,2994,,.2006,,1567.;130., Jsl73600
A1297,,-2036.,-403.,42b9;.242.,843.- 76.958.,805,,149.,492., JS173700
8-280,,u392.,8,,256. -260. -223,,357,,16.,246,,125,.26.6,-123., JS173800
C-161 ,-107.,-51, 77,,47;,60o,.i4.:o4.:106 '.229,#6B,#ntj-32.04.t Js173900

C-10.#w112~-~4,t.7.-94~7. 0 ................ -2 7i,2,, -8. ;-25. ,9,9;23.; ............... Jsi74000

F22,,12,,w3.,6.,-16.)
DATA (DGH s 15.3,e.7,'2;3,-24.4,03,-1i.8,w1,6,-16,7#0.2; -100.8' JS174200

A4,2, 0,7,0,7,-3.8'.w7,7'.-Q.7,0.2,-0.1.,'3.o,1.6,-0.1.,2,9-,2.10-4.2 JS174300

C-o,4,1,9,2.0,-0,4,-I;,1.oi14.0.1.-0,2.o099 -0.5,-0,3';-;,i.0-.7,0.3, Jsi74500
C-O,5,0,4,0.3,0.2,.,U,0.4.,0.2 . 0,20,6,o;3,0, 1;0,4;0,1;0.6,-0.2, Jsi74600
EQ. 0, '0.3, 0.0, -O,2,-Q3.lnO,3,0,3,-0.4.'-03,3.0,3;-0,5,,0,3) .JS174700
T=DATE*1965.0 Js177900
R5ALT Js478000
ONE=COLAT#0,0174533 JS178100
SLATPCOS (ONE) Js178200
CLATuSINCONE) JS078300
ONE=ELONGO,.0174533 Js178400
CL(l)=COS(ONE) Js478500
SL(l);SIN(ONE) JS178600
x;0.0 JS178700
Y20 .0 Js178800
Z:,0o JSi78900
CDz1 gO JS179000

D50:0 1 JS179100

44



NRL REPORT 7861

L:1 JS179200
Mxl Js179300
N;0 JS179400
GO TO (1,2). ITYPE JS179500

C ' JsI79600
C CONVERSION FROM GEODETIC TO GEOCENTRIC COORDINATES Js±79700

JS179800
1 A2240680925. JS179900

82:40408585, JS180000
CNE=A2*CLAT*CLAT Js180100
TWO:B2*SLAT*SLAT JS180200
THREE=0NE#TWO JS180300
FOURRSQRT(THREE) JS180400
R=SQRT(ALT*(ALT.2,O.FOUR)*(A2*MNE+B2STWO)PTHREE) Js180500
CDc (ALT+FSUR ) /R 4S180600
SD2(A2-B2)/FOUR*SLAT*CLAT/R JS180700
ONE=SLAT JS180800
SLATcSLAT*CD-CLAT*S JS4180900
CLATmCLAT*CD.ONE*SD Jsisio0o

C JS1.8i1 00
2 RATIO06371,2/R JS181200

r 4JS181300
C COMPUTATION OF SCHMIDT OUASIONORMAL COEFFICIENTS P ANO X(iQ) JS18i400
C 'JS181500

P (1i) '2, o*SLAT JS181600
P(2):2.0*CLAT JS18i700
P(3)v4,5*SLAT*SLAT-1.0 JS18i800
P(4)35,1961524*CLAT*SLAT JSi8i900
Q(1)2vCLAT 'Jsi2000
G(2)cSLAT JS182100
Q(3)z-3,0*CLAT*SLAT _ Js2200
0(4)31,7320508* SLAT*SLAT*CLAT*CLAT) JS182300
DO 15 K=1,44 JS182400
IF(NvM) 3,414 Js182500

3 MSO JS182600
NsN,1 451.82700
RR=RATIO**(N+2) 4S182800
FNcN Js182900

4 FM:M JS183000
IF(KS5) 8,5,5 JS183100

5 IF(M'N) 7,6,7 JS183200
6 0NE=SQRT(t.0-0 .5/FM) JS183300

J:K-Nv J45183400
P(K)(1..0,1,0/FM)*0NEmC4AT*P(J) J4183500
C(K)UONE*(CLAT*Q(J)*SLAT/M*P(J)) JS183600
SL(M):SL(M-I)XCL()9CL(M-1)*SL(l) JS183700
CLCM)3CL(M-1)*CL(1)USLCM-3)*SL(l) JS183800
GO TO 8 JS183900

7 ONE=SQRT(FN*FN-FM*FM) JS184000
TWO:SQRT( (FN-1.0)**?-FMOFM)/ONE JS184100
THREE=(2,0*FN.1,0)/WNE Js184200
I_:K-N JS184300
J:K-2*N+i JS184400
P(K)!(FN.1.O)*(THREE*SLATfFN*PtI)-TWHO/FN-±,O).P(J)) Js184500
G(K)UTHREE*(SLAT*Q(l)PCLAT/FN*P(I))-TwHo.(J) JS184600

C JSJi84700
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S SYNTHESIS OF X,Y AND 2 IN qEOCENTRIC COORDINATES Js5848OO

C JS84900
8 GNE4(AGH(L)+DGH(L)*T)*RR JS185000

IF(M) lo#.9,10 JS185100
9 XcX+ONE*C(K) JS185200

Z:Z-ONE*P (K) J5185300
L:L,1 JS185400
GO TO 14 JS185500

10 TWSO(AGH(L*l4 +DGH(L1l)*T)*RR JS185600
THREE=ONE*CL(M)+TWO*SL(M) JS185700
X-X+THREEaQ (K) JS185800
Z*:ZTHREE*P(K) JS185900
IF(CLAT) 12.2,111 Js186000

11 Y:Y+(8NE*SL(M).TWO*GL(M))*FM*P(K)/((FN*1.0)*CLAT) JS186100
GO TO 1i JS186200

12 Y:Y+(GNEQSL(M)-TWOQL(M) )OQ(K)aSLAT JS186300
13 L-L+2 Jsi86400
14 M=M,1 JS186500
15 CONTINUE JS186600

C Js186700
C CONVERSION TO COORDINATE sYsTEM SPECIFIED BY ITYPE JS186800
C JS186900

ONE-X JS187000
X=X*CDOZOSD Js187100
ZzZ*CD-ONE*SD JS187200
T=SQRT (X*X+Y*Y+Z*Z) JS187300

JS187400
RETURN J5187500

C JS187600
C LIBRARY FUNCTIONS USED BY THIS SUSROUTINE ARE SIN;COS SQRT JS187700
C Js187800
C SAMPLE RESULTS JS417900
C IGRF(1965, 0,1,0.O.D,OO0.02541.,.240.,56349,;56407,) JS188000
' ICRF(1965,0,1.0.0,180.0,295.0,12923, ,9661, .,56900. .59144,) J5188100

IrRPF(1969,3,1,0.0,57.0a195i0 25092. .5729..30145. ,39638, ) JS188200
I(i rFi19 65,gO.2.6371,2,4 0..0O0,21848,p-1052 2,40417.j45956, ) JS188300
ltiF'f t1967,5,2,90,00,0,3O., 359.0,5750.#-1226. 17853. ,18796;) JS188400

Jslss500
END Jsls8600
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red
>L>
id.

IGRF

IDENT

PReGRAM LENGTH
FNTRY POINTS IGRF
EXTErNAL SYMBOLS

02007110
O8BDICT,

SORTF
SINF
COSF

00163 SYMBOLS
LOAD
RUN,60,9500

01 266
U04I3
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